In this work, we analyze the behavior of statistical complexity in several systems where two identical densities that travel in opposite direction cross each other. The crossing between two Gaussian, rectangular and triangular densities is studied in detail. For these three cases, the shape of the total density presenting an extreme value in complexity is found.
Introduction
An interesting problem that has not been broadly investigated in the literature is the behavior of the statistical complexity in time-dependent systems. A work in this direction was done in Ref. [1] where this behavior was studied in a gas out of equilibrium decaying toward the asymptotic equilibrium state.
In this communication, we carry out the study of the statistical complexity C in a time-dependent system ρ(x, t) composed of two one-dimensional (variable x) identical densities that travel in opposite directions with the same velocity v, one of them, ρ + (x, t), going to the right and the other one, ρ − (x, t) going to the left. That is
with the normalization condition IR ρ ± (x, t)dx = 1 that implies the normalization of ρ(x, t). In the next section, we perform the analysis of C for two Gaussian, rectangular and triangular traveling densities, which verify the initial condition ρ + (x, 0) = ρ − (x, 0). Specifically, the shape of ρ(x, t) presenting the maximum and minimum C is found for these three cases. The final section includes our conclusions.
Complexity in Traveling Densities
Let us start by recalling the definition of the statistical complexity C [2] , the so-called LM C complexity, that is defined as
where H represents the information content of the system and D gives an idea of how much concentrated is its spatial distribution. For our purpose, we take a version used in Ref. [3] as quantifier of H. This is the simple exponential Shannon entropy [4] , that takes the form,
where S is the Shannon information entropy [5] ,
with x representing the continuum of the system states and p(x) the probability density associated to all those states. We keep for the disequilibrium the form originally introduced in Refs. [2, 3] , that is,
Now we proceed to calculate C for the system above mentioned (1) in the Gaussian, rectangular and triangular cases.
Gaussian case
Here the two one-dimensional traveling densities that compose system (1) take the form:
where σ is the variance of the density distribution. The behavior of complexity, C G , as a function of the adimensional quantity 2vt/σ is given in Fig.  1 . Let us observe that C G presents a minimum. The shape of system (1) for this minimum complexity case is plotted in an adimensional scale in Fig. 2 . 
Rectangular case
Now the two one-dimensional traveling densities that compose system (1) take the form:
where δ is the width of each distribution.
For this case, the complexity, C R , can be analytically obtained. Its expression is:
The behavior of C R as a function of the adimensional quantity 2vt/δ is given in Fig. 3 . Let us observe that C R presents a maximum. The shape of system (1) for this maximun complexity case is plotted in an adimensional scale in Fig. 4 . that presents the minimum statistical complexity when the two traveling Gaussian densities defined in (6) are crossing. Notice that the value of the adimensional separation between the centers of both Gaussian distributions must be 2.91.
Triangular case
The two one-dimensional traveling densities that compose system (1) take the form in this case:
where ǫ is the width of each distribution (isosceles triangle whose base length is 2ǫ ).
The behavior of complexity, C T , as a function of the adimensional quantity 2vt/ǫ is given in Fig. 5 . Let us observe that C T presents a maximum and a minimum. The shape of system (1) for both cases, with maximum and minimum complexitiy, are plotted in an adimensional scale in Figs. 6 and 7, respectively.
Conclusion
In this communication, we have studied the behavior of the statistical complexity as a function of time when two traveling identical densities are crossing each other. Three cases have been analyzed: Gaussian, rectangular and triangular densities. The Gaussian case presents a configuration with minimum complexity. The rectangular case displays a configuration with maximum complexity. The triangular case shows an intermediate behavior between the two former cases with a maximum complexity configuration and another one with minimum complexity. Figure 7: Shape of the density (1) in adimensional units that presents the minimum statistical complexity when the two traveling triangular densities defined in (9) are crossing. Notice that the value of the adimensional separation between the centers of both triangular distributions must be 1.27.
